DESCRIPTION 



STAPLER HAVING A STAPLE SUPPORT SURFACE ON A PUSHER 
Technical Field: 

[0001] The present invention relates to a stapler which staples sheets of paper to be stapled 
together at a desired position. 

Background Art: 

[0002] Conventionally, a copier has been known in which a stack tray provided with a stapler 
staples copied sheets of paper at a desired position (for example, JP-B2-2778460). 

[0003] The stapler is provided with a driver mounted on an upper frame of a frame divided 
into upper and lower frame sections, and the driver is moved up and down by a link mechanism 
operationally coupled to a drive part such as an electric power motor and a reduction gear. By 
the driver, a substantially C-shaped staple is driven into the sheets of paper stacked on the lower 
frame. 

[0004] On the other hand, when the drive operation is carried out, it is necessary that a 
leading-edge staple is always set in a proper position, that is, in a position under the driver, and 
that undesirable slippage of the staple when the driver pushes out the leading-edge staple is 
prevented. 

[0005] Generally, as a mechanism for setting the leading-edge staple in the proper position 
and simultaneously preventing the undesirable slippage of the staple, a pusher for pressing the 
staple to a guide surface by means of the biasing force of a spring is provided in the stapler (refer 
to, for example, JP-A-2000-343451). 

[0006] Figs. 3A, 3B and 3C show one example of an electric stapler provided with a pusher. 
Reference numeral 1 is a staple, and at least the leading-edge staple is formed in substantially a 
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C-shape. Reference numeral 2 is a driver which separates the staple 1 from the next staple 1 and 
pushes out the staple 1 so as to insert both ends of the staple 1 into the sheets of paper to be 
stapled, reference numeral 3 is a pusher, and reference numeral 4 is a staple guide. 

[0007] The staples 1 are formed in a sheet where many staples in a straight wire condition are 
connected by an adhesive bond. The sheet-shaped staples 1 are accommodated in a magazine 
(not shown) and stacked in an up-and-down direction. Of the sheet-shaped staples located in the 
uppermost (or lowermost) position, the staple 1 located in a leading-end position in a front-and- 
back direction is formed in the substantially C-shape, and thereafter the C-shaped staple 1 is 
driven by the driver 2. At this time, by a forming plate (not shown) that descends in 
synchronization with the driver 2, the next staple 1 is formed in the C-shape. 

[0008] The driver 2 is provided with a pair of leg portions 2a which come into contact with 
each corner of the staple 1 and push out the staple 1 so that the ends of the C-shaped staple 1 are 
not deformed in an undesirable manner when the staple 1 is penetrating comparatively thick 
sheets of paper to be stapled. 

[0009] The pusher 3 supports the leading-end staple 1 and the next staple 1, of the sheet- 
shaped staples 1 accommodated in the magazine and guided by the staple guide 4, formed in the 
C-shape, and includes a contact surface 3 a for pressing the leading-end staple 1 to the guide 
surface forward. 

[0010] In the thus constructed stapler, the leg portions 2a provided for the driver 2 drive the 
staple 1 into the sheets of paper to be stapled. Therefore, space is formed near the center in the 
left and right direction of the staple 1 . 

[0011] Therefore, when the driver 2 drives the leading-end staple 1 into the sheets of paper to 
be stapled by the driver 2, as the leading-end staple 1 is separated from the next staple 1, a strain 
is produced with the vicinity of the center of the staple 1 as an apex, as shown in Fig. 3C. 
Therefore, the separation near the center of leading end staple 1 occurs before the separation near 
the corners. 

[0012] The difference in timing between staple separation at the center and the corners, results 
in an increased power requirement for separating the leading-end staple 1 . This increase in 
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power demand results in an increase in the cutting noise produced in this separation of the 
leading-end staple 1. 

Disclosure of the Invention 

[0013] An object of the invention is to provide a stapler which is capable of reducing cutting 
noise when the leading-end staple is torn off from the next staple in order to drive the leading- 
end staple into the sheets of paper to be stapled. 

[0014] In order to solve the above problem, the stapler of the invention includes a driver 
which is movable up and down in relation to a magazine in which sheet-shaped connected 
staples are accommodated, and a pusher which pushes the C-shaped leading-end staple of the 
sheet-shaped connected staples to a guide surface for guiding a movement of the driver so that 
the leading-end staple is opposed to a leading end of the driver. The pusher has a support surface 
which is positioned near and under a center of the staple, and protrudes so that a part of the 
support surface faces to an inside of at least the C-shaped leading-end staple. 

[0015] Further, a protrusion surface of the support surface opposed to the leading-end staple 
may tilt in the driving direction of the driver. 

Brief description of the drawings: 

Fig. 1 A is a perspective view of a main portion of an electric stapler of the invention, 

Fig. IB is a front view of the main portion in an initial state when a leading-end staple is 
torn off from the next staple, and 

Fig. 1C is a front view of the main portion in a middle state when the leading-end staple 
is torn off from the next staple. 

Fig. 2A is a sectional view of the main portion in the initial state when the leading-end 
staple is torn off from the next staple, and 

Fig. 2B is a sectional view of the main portion in a middle state when the leading-end 
staple is torn off from the next staple. 
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Fig. 3 A is a perspective view of a main portion of a conventional electric stapler, 

Fig. 3B is a front view of the main portion in the stapler of Fig. 3 A in an initial state 
when a leading-end staple is torn off from the next staple, and 

Fig. 3C is a front view of the main portion in the stapler of Fig. 3A in a middle state when 
the leading-end staple is torn off from the next staple. 

Best Mode for Carrying Out the Invention: 

[0016] Next, the invention will be described with reference to an electric stapler. Fig. 1 A is a 
perspective view of a main portion of an electric stapler, Fig. IB is a front view of the main 
portion in an initial state when a leading-end staple is torn off from the next staple, and Fig. 1C is 
a front view of the main portion in a middle state when the leading-end staple is torn off from the 
next staple. Fig. 2A is a sectional view of the main portion in the initial state when the leading- 
end staple is torn off from the next staple, and Fig. 2B is a sectional view of the main portion in 
the middle state when the leading-end staple is torn off from the next staple. 

[0017] In Figs. 1 A, IB and 1C, reference numeral 1 is a staple. At least a leading-end staple is 
formed in the C-shape. Reference numeral 12 is a driver which separates the staple 1 from the 
next staple 1 and pushes out the staple 1 so that both ends of the staple 1 penetrate the sheets of 
paper to be stapled. Reference numeral 13 is a pusher. Reference numeral 14 is a staple guide. 
Reference numeral 15 is a guide surface for guiding a slide motion of the driver 12. The 
substantially C-shaped staple has a linear upper portion, and both end portions extending 
perpendicularly from the left and right ends of the upper portion. The driver 15 is provided so 
that it can move in the up-and-down directions. When the driver 15 is driven downward, it 
drives the leading-end staple. 

[0018] The driver 12 is provided with a pair of leg portions 12a which come into contact with 
the corners of the staple 1 and push out' the staple 1 so that the ends of the substantially C-shaped 
staple 1 are not deformed in an undesirable manner when the staple 1 is penetrating 
comparatively thick sheets of paper to be stapled. 
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[0019] The pusher 13 is always urged toward the guide surface 15 side (in the forward 
direction) by a not-shown spring. Further, the pusher 13 includes a contact surface 13a for 
pressing the leading-end staple 1 and the next staple 1 of the sheet-shaped staples 1 
accommodated in the magazine and guided by the staple guide 14, to the guide surface 15 in a 
state where the staples 1 are formed in the C-shape; and a support surface 13b which is located 
near and under the center in the left and right direction of the staple 1 and protrudes so that a part 
of the support surface faces to at least the leading-end staple 1 . Further, it is preferable that the 
protrusion surface of the support surface 13b to the staple 1 side slopes in the driving direction of 
the driver 12. 

[0020] With this structure, when the driver 12 moves down and pushes down the corners of 
the leading-end staple 1 by the leg portions 12a, the leading-end staple 1 separates from the next 
staple 1. 

[0021] As shown in Fig. 2A, the support surface 13b of the pusher 13 is located near the center 
portion of the leading-end staple 1, and as shown in Fig. 2B, nearly simultaneously with 
separation start of the leading-end staple 1 , the vicinity of the center of the leading-end staple 1 
comes into contact with the support surface 13b. Therefore, even if the descending power of the 
driver 12 is further applied to the staple 1, the leading-end staple 1 is separated from the next 
staple 1 without the stain, and the occurrence of the cutting noise in tearing-off of the leading- 
end staple 1 is reduced. 

[0022] With the descent of the driver 12, the leading-end staple 1 comes into contact with the 
sloped support surface 13 b. The contact of the leading-end staple 1 against the sloped support 
surface 13b causes the pusher 13 to retreat backward (in the direction away from the guide 
surface) against the force of the spring which biases the pusher 13 to the guide surface 15 side. 
This results in a reduction of the force required to drive the staple into the sheets of paper to be 
stapled. 

[0023] After penetrating the sheets of paper to be stapled, the ends of the staple 1 are bent on 
the back surface side of the paper by the known clincher. Hereby, binding of the sheets of paper 
to be stapled is completed. 
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[0024] Further, any means well-known in the art may be used as a drive mechanism of the 
driver 12, and the constitution and a drive mechanism in which the wire-shaped staple 1 is 
formed into the C-shape. 

Industrial Applicability: 

[0025] In the stapler of the invention, the driver is provided so that it can move up and 

down in relation to the magazine in which sheet shaped connected staples are accommodated, the 
vicinity of the center of the C-shaped leading-end staple of the sheet shaped connected staples is 
pressed to the guide surface by the pusher so as to be opposed to the leading end of the driver, 
and the pusher includes the support surface which is located near and under the center of the 
staple and protrudes so that one part faces to the inside of at least the nearly C-shaped leading- 
end staple. Therefore, it is possible to reduce the cutting noise produced when the leading-end 
staple is torn off from the next staple in order to drive the leading-end staple in the sheets of 
paper to be stapled. 



]-W A/2654783. 1 



6 



